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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

BRIEF ASSESSMENT

Identi~fication No.: MA00145

Name of Dam: Ramshorn Pond

Town: Millbury

County and State: Worcester County, Massachusetts

Stream: Tributary of Blackstone River

Date of Inspection: June 12, 1978

'Ramshorn Pond Dam which was originally con-
structed around 1825 Is an earthf ill dam. The dam has
a maximum height of 25 feet and is approximately 560
feet long. The outlet conduit is a 24-inch diameter
pipe controlled by a rack and pinion operated gate
valve. The spillway consists of a mortared stone
paved channel that discharges into an earth channel.
Wooden flashboards 19 inches high are located on the
spillway crest.

There are no plans, specifications, or compu-
tations available from the Owner, County, State, or
Town offices regarding the design, construction, or
repairs of this dam except for three drawings included
in Appendix B showing proposed modifications.

Due to its age, Ramshorn Pond dam was neither de-
signed nor constructed by current approved state-of-
the-art methods. Based upon the visual inspection at
the site and a review of the limited engineering data
available, there are areas of concern which must be
corrected to assure the continued performance of this
dam. Generally, the dam is considered to be in fair con-
dition. However, there are several visible signs of
distress which indicate a potential hazard at this site:
slight seepage at the downstream toe of the dam, a
pool of water on the downstream toe, erosion on the
upstream face and downstream face of the dam, small



-trees and brush on the dam, minor accumulation of debris
in the spillway channel, slumped riprap on the upstream
face, leakage of the gate valve stem, a large animal
burrow and numerous chipmunk holes on the dam face.

There are several factories and numerous resi-
dences located about 3,000 to 4,000 feet downstream
from the dam. In the event of dam failure, many lives
could be lost and appreciable property damage would
occur.

Hydraullc analyses indicate that the existing
spillway with ,Plashboards can discharge a flow of 840
cubic feet per second (cfs) at Elevation (El) 631.7
which is the average elevation at the crest of the dam.
This rate is approximately equal to one-half the
probable maximum flood (PMF). An outflow test flood
(full PMF) of 2,670 cfs would overtop the dam by 1.4
feet. The spillway without flashboards can discharge
31 percent of the test outflow. With the flashboards
in place, the spillway can discharge 540 cfs, which is
18 percent of the test outflow.

In the event of dam failure, a possible hazard
does exist for the downstream inhabitants. Because of
this hazard potential and the lack of available design
and construction data, it is recommended that the Owner
employ a qualified consultant to investigate the seepage
and pool of water at the downstream toe and to conduct a
more detailed hydraulic and hydrologic study. In addi-
tion, erosion of the upstream and downstream face should
be repaired and riprap replaced and/or repaired to
prevent continued deterioration of the dam. Also, it is
recommended that the Owner remove the brush and trees on
the dam, clear all debris from the spillway, and fill in
all animal burrows.

The above recommendations should be implemented
within a period of 1 to 2 years after receipt of the
Phase I Inspection Report. An alternative to these



recommendations would be draining the res rvoir an
breaching or removing the dam.

*)Edward M. Greco, P.E.Project Manager
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This Phase I Inspection Report on the Ramshorn Pond Dam has been
reviewed by the undersigned Review Board members. In our opinion,
the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safet Inspection
of Dams, and with good engineering judgment and practice, and is
hereby submitted for approval.

CHARLES G. TIERSCH, Chairman
Chief, Foundation and Materials Branch
Engineering Division

FRED J. *VRS, Jr., Member
Chief, Det'Fgn Branch
Engineering Division

SAUL CO ER, Membe
Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

-JOE B. FRYAR
Chief, Engineering Division



PREFACE

This report is prepared under guidance contained
in Recommended Guidelines for Safety Inspection of Dams,
for a Phase Investigation. Copies of these guidelines
may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314~. The purpose of a Phase I
Investigation is to identify expeditiously those dams
which may pose hazards to human life or property. The
assessment of the general condition of the dam is based
upon available data and visual inspections. Detailed
investigation, and analyses involving topographic
mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope
of a Phase I investigation; however, the investigation
is intended to identify any need for such studies.

In reviewing this report, it should be realized
that the re:ported condition of the dam is based on
observations of field conditions at the time of
inspection along with data available to the inspec-
tion team. In cases where the reservoir was lowered or
drained prior to inspection, such action, while
improving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain
conditions which might otherwise be detectable if
inspected under the normal operating environment of the
structure.

It is important to note that the condition of a
dam depends on numerous and constantly changing internal
and external conditions, and is evolutionary in nature.
It would be incorrect to assume that the present condi-
tion of the dam will continue to represent the condi-
tion of the dam at some point in the future. Only
through continued care and inspection can there be any
chance that unsafe conditions be detected.

Phase I inspections are not intended to provide
detailed hydrologic and hydraulic analyses. In accord-
ance with the established Guidelines, the Spillway Test
flood is based on the estimated "Probable Maximum Flood"
for the region (greatest reasonably possible storm run-
off), or fractions thereof. Because of the magnitude
and rarity of such a storm event, a finding that a spill-
way will not pass the test flood should not be interpret-
ed as necessarily posing a highly inadequate condition.
The test flood provides a measure of relative spillway
capacity and serves as an aid in determining the need
for more detailed hydrologic and hydraulic studies, con-
sidering the size of the dam, its general condition and
the downstream damage potential.
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OVERVIEW
RAMSHORN POND DAM

MILLBURY, MASSACHUSETTS
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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

RAMSHORN POND

SECTION 1

PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8,
1972, authorized the Secretary of the Army,
through the Corps of Engineers, to Initiate a
national program of dam inspection throughout
the United States. The New England Division
of the Corps of Engineers has been assigned
the responsibility of supervising the inspec-
tion of dams within the New England Region.
Metcalf & Eddy, Inc. has been retained by the
New England Division to inspect and report on
selected dams in the State of Massachusetts.
Authorization and notice to proceed was
issued to Metcalf & Eddy, Inc. under a letter
of May 3, 1978, from Ralph T. Garver, Colonel,
Corps of Engineers. Contract No. DACW 33-78-
C-0306 has been assigned by the Corps of
Engineers for this work.

b. Purposes

(1) Perform technical inspection and evalua-
tion of non-Federal dams to identify con-
ditions which threaten the public safety
and thus permit correction in a timely
manner by non-Federal interests.

(2) Encourage and assist the States to
initiate quickly effective dam safety
programs for non-Federal dams.

(3) To update, verify and complete the
National Inventory of Dams.

1.2 Description of Project

a. Location. The dam is located in the Town of'

Mill1bury, Worcester County, Massachusetts, on



Ramshorn Brook, a tributary of the Blackstone
River. Approximately jJ percent of Ramshorn
Pond and its drainage area is in the Town of
Sutton.

b. Description of Dam and Appurtenances.
Ramshorn Pond Dam is an earthfill dam approxi-
mately 560 feet long and 25 feet high (see
Appendix B, Figures B-l, B-2 and B-3). The
dam crest is Dolan Road which is paved and
relatively straight. The dam has a maximum
crest width of 21 feet and has upstream and
downstream slopes of 2:1 (horizontal to
vertical). The upstream slope is riprapped
while the downstream slope is earth and
covered with grass, trees and brush. At the
end of the outlet conduit the slope is main-
tained by an 8-foot high vertical mortared
stone headwall.

The spillway, situated near the northern end
of the dam, is 18 feet wide and 5.2 feet deep
under Dolan Road, with a concrete and stone
headwall on the upstream face. The spillway
crest elevation is 625.5. The upper 120 feet
of the spillway channel is paved with stone
and is comprised of a sloping section and a
stepped section, and 2-foot high mortared
stone retaining walls. Below the paved sec-
tion, the spillway discharges into an earth
channel. Wooden flashboards 19 inches high
are located on the spillway crest.

Outlet control for the dam is a 24-inch diam-
eter pipe which extends from the upstream
face of the dam to a mortared stone headwall
on the downstream face about 140 feet south
of the spillway centerline. Invert elevation
at the outlet is 609.4. The gatehouse, which
is recessed in the downstream slope of the
dam, consists of a small wooden shed covering
a circular dry stone well 7.5 feet in diam-
eter and 6.5 feet deep. Inside the locked
gatehouse is a platform of wooden planks
built around the handwheel-type rack and
pinion gear, which operates a gate valve on
the outlet conduit.
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c. Size Classification. The maximum height of
the dam is about 25 feet. The maximum stor-
age of Ramshorn Pond is 3,000 acre-feet,
which places this dam in the "intermediate"
category.

d. Hazard Classification. The community of West
Millbury is located less than 1 mile down-
stream from the dam. Most of the lower
Ramshorn Brook area between Dolan and West
Main Street is meadow and swamp land. How-
ever, in the event of dam failure, the flood
wave could cause extensive damage downstream
and, possibly, could cause considerable loss
of life. Therefore, the dam has been placed
in the "high" hazard category.

e. Ownership. The dam is presently owned by the
Massachusetts Electric Company, 939 South-
bridge Street, Worcester, Massachusetts,
01610. Mr. Barry Huston, District Superin-
tendent (617-791-8511) granted permission to
enter the property and to inspect the dam and
the gatehouse.

f. Operator. The Massachusetts Electric Company
has the key for the lock on the gatehouse and
has personnel who are the only operators for
the dam.

g. Purpose of the Dam. The dam was originally
constructed as a storage dam for the Black-
stone Canal Corporation. Subsequently, it
was controlled by the Ramshorn Pond Co., an
association of 21 mills downstream of the dam
that used the water. Eventually, American
Steel & Wire Co. and the Worcester Electric
Light Co. shared responsibility for the dam.
By 1960, Worcester Electric Light had joined
Massachusetts Electric and was using the pond
as storage for cooling water at the Webster
Street Power Generating Station in Worcester.
That station has since been closed down, and
although Massachusetts Electric maintains the
dam, they no longer use the water stored
behind it. Presently, the pond is used for
recreation by local residents.
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h. Design and Construction History. There are
no plans, specifications, or computations
available from the Owner, County or State
offices relative to the design or construc-
tion of the dam as built in 1825. Records at
the Worcester County Engineer's office indi-
cate that the dam was rebuilt and raised in
1872. The core wall was constructed of chest-
nut planking and had puddled fill. An 1896
plan of the dam filed with the County Commis-
sioners on behalf of the Ramshorn Pond Co.
shows a straight, short (90 feet), narrow
spillway and a 30-inch outlet pipe through
the dam (see Figure B-l, Appendix B).

Records at the Worcester County Engineer's
office state that in about 1915, the spillway
was rebuilt with a substantial cutoff wall
placed near the centerline of the dam. Until
1939, only minor changes and repairs were
made to the roadway and dam, including
repairs made to the spillway apron at the
embankment toe, additional riprap to the
upstream face, and brush and tree removal
from the spillway channel and the downstream
slope. The 1939 plans (Figures B-2 and B-3
in Appendix B) show the present dam con-
figuration although the number and arrange-
ment of flashboards has been modified.

i. Normal Operational Procedure. Since the
Webster Street power station is closed, Massa-
chusetts Electric has no further use for the
water in Ramshorn Pond. Currently, the pro-
cedure is to maintain the recreational level
of the pond as a service to local residents.
This is done by seasonally opening and
closing the gate valve on the 24-inch outlet
pipe which passes under the dam embankment.

The spillway at Ramshorn Pond is ungated.
The only restriction to flow besides the
flashboards is the walkway above the flash-
boards and the bridge over the spillway. The
flashboards existing at this time are 1.6
feet above the spillway crest. Previous
inspection reports on file at the Worcester
County Engineer's office show that the height
of the flashboards in the past has ranged
from 1 to 3 feet, and for some periods the

4



flashboards were missing altogether. It was
indicated that the flashboards may be removed
in the event of hurricane warnings.

1.3 Pertinent Data

a. Drainage Area. The drainage area above Rams-
horn Pond Dam is approximately 1,550 acres
(2.4 square miles) of gently rolling wood and
swampland. Development is limited to housing
on the perimeter of the pond and along
Millbury and Eight Lots Roads, the only two
major roadways passing through the drainage
area.

b. Discharge at Dam Site. Uncontrolled dis-
charge above El. 627 flows over the flash-
boards and down the 18-foot wide concrete
spillway. The spillway, which has a crest
elevation of 625.5 feet, is 5.2 feet high at
the upstream end (under Dolan Road). The
spillway channel slopes for about 90 feet,
decreases in elevation in steps to El 611
where the paved channel and stone masonry
sidewalls end. From there, the flow dis-
charges into an earth cut channel that flows
roughly parallel to the dam crest and joins
Ramshorn Brook below the outlet.

The spillway without the flashboards can
discharge an estimated 840 cfs at El 631.7
which is the average top of the dam. An
outflow test flood of 2,670 cfs (the full
probable maximum flood) will overtop the
dam by 1.4 feet. With the flashboards in
place, the spillway can discharge 540 cfs,
which is 18 percent of the test outflow.

The maximum flood at the dam site is unknown,
however, past inspection records state that
the dam was overtopped in the 1938 flood and
that the dam crest had to be sandbagged.
This overtopping could have been the result
of wave action. Further, the records show
that in the 1955 floods the water flowed
about 4 feet above the spillway crest and did
not overtop the dam.
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c. Elevation (feet above MSL (Mean Sea Level)).
A benchmark elevation of 627 at the top of
the flashboards was estimated from a United
States Geological Survey (USGS) topographic
map.

(1) Top dam: 631.5 to 633.5

(2) Maximum pool-design surcharge: 631.5

(3) Full flood control pool: N/A

(4) Recreation pool: 627 (top of flash-
boards)

(5) Spillway crest (ungated): 625.5

(6) Upstream portal invert diversion tunnel:
N/A

(7) Stream bed at centerline of dam: 607.9
(Invert of outlet conduit)

(8) Tailwater: 609.9 (Outlet conduit
closed)

d. Reservoir

(1) Length of maximum pool: 4,4oo feet

(2) Length of recreation pool: 4,40o feet

(3) Length of flood control pool: N/A

e. Storage (acre-feet)

(1) Recreation pool: 2,200 (Approximate)

(2) Flood control pool: N/A

(3) Test flood surcharge (net): 950 at El 633.1
(Above spillway crest El 625.5)

(4) Top of dam: 3,000

f. Reservoir Surface (acres)

(1) Top dam: 125

6



(2) Maximum pool: 125

(3) Flood-control pool: N/A

(4) Recreation pool: 125

(5) Spillway crest: 125

g. Dam

(1) Type - Main dam: earthfill

(2) Length - Main dam: 560 feet

(3) Height - Main dam: (maximum) 25 feet

(4) Top width: 21 feet (Dolan Road)

(5) Side slopes - Main dam: Upstream 2:1;
downstream 2:1

(6) Zoning: Unknown

(7) Impervious core: Chestnut Planking
along centerline 20 feet - puddled fill
- (1873)

(8) Cutoff: Unknown

(9) Grout curtain: Unknown

i. Spillway

(1) Type: Broad crest

(2) Crest length: 18 feet

(3) Crest elevation: 625.5
Top of flashboards: 627.0

(4) Gates: None

(5) Upstream Channel: Concrete headwalls

(6) Downstream Channel: 18-foot wide
mortared stone with 2-foot high training
walls steps down to earth channel

(7) General: Spillway channel makes sharp
90 degree bend about 100 feet from dam.

7 2..



j.Regulating Outlets. The only apparent regu-
lating outlet Is a 24-inch diameter outlet
conduit which extends from a point 40 feet
into Ramshorn Pond, passes under the dam
embankment and outlets at a masonry headwall.
The invert of the conduit outlet is at El
610.2. The gate for the conduit is opened by
means of a rack and pinion mechanism inside
the gatehouse; water flows through the conduit
into a small stilling pool that was about 1.7
feet deep at the foot of the headwall during
the inspection. From the pool, water flows
approximately 50 feet downstream where it
Joins flow from the spillway channel. Fur-
ther downstream, the brook flows through a
low wooded area and swampland.



SECTION 2

ENGINEERING DATA

2.1 General. There are no plans, specifications, or
computations available from the Owner, State, or
County offices relative to the original dam built
in 1825. A tracing of an 1892 Dam Plan was
obtained from the Worcester County Engineer's
office showing a spillway and a 30-inch outlet
pipe (Appendix B, Figure B-1). Subsequently,
major changes were made to the dam in 1939 with-
out the approval of the County Commissioners.
Two drawings of the rebuilt dam showing a Dam
Plan and Profile along Dolan Road, and a Plan of
the Spillway and Dam Section were obtained from
the Worcester County Engineer's office. The 1939
plans show the dam much as it is today (Appendix
B, Figures B-2 and B-3).

Other data used for this evaluation included
review of previous inspection reports and conver-
sations with the Owner and personnel from Town,
State and County agencies.

The information available is such that the assess-
ment of the condition of the dam must be based
primarily on the visual inspection and the past
operational performance of the structure.

We acknowledge the assistance and cooperation of
personnel of the Massachusetts Department of
Public Works: Messrs. Willis Regan and Raymond
Rochford, and of the Massachusetts Department of
Environmental Quality Engineering, Division of
Waterways: Messrs. John J. Hannon and Joseph
Iagallo.

Also, we acknowledge the cooperation and assist-
ance of personnel from the Worcester County
Engineer's Office: Messrs. John O'Toole, Joseph
Brazauskas, and Mr. Wallace Lindquist - recently
retired from county service.

Further assistance was provided by personnel of
the Massachusetts Electric Company: Messrs. Barry
Huston, Denton Nichols, and Robert Jeniski; and
Mr. Christopher D. Baker, Aide to the Millbury
Planning Board.

9



2.2 Construction Records. There are no detailed
construction records available other than the
drawings included in Appendix B.

2.3 Operation Records. No detailed operation
records are available, and there is no daily
record kept of pool elevation or rainfall at
the dam site.

2.4 Evaluation. The data acquired are considered
adequate for this Phase I Inspection and
Evaluation.

10



SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. The Phase I inspection of the dam
at Ramshorn Pond was performed on June 12,
1978. A copy of the inspection checklist is
included in Appendix A. Periodic inspections
of this dam by others have been made since
1924~. A listing of these inspections is in
Appendix B. Inspections were made by the
Massachusetts Department of Public Works in
1972 and 1975--copies of their reports are
included in Appendix B. In addition, early
inspection reports were reviewed at the
Worcester County Engineer's office.

b. Dam. The dam is an earthfill embankment with
a Tituminous concrete roadway on the crest.
The upstream face of the dam is riprap that
shows signs of slumping. In addition, the
top of the upstream slope has gullies caused
by runoff from Dolan Road. Photograph C-~4 in
Appendix C shows the amount of deterioration
on the upstream side of the crest and the
buckling of the fence. It appears that an
attempt to protect the slope and the fence
was made by paving the slope with asphalt.
The riprap at and below the present water
surface appears to be in fair to good condi-
tion. Generally, the upstream face was clear
of debris, with only small trees, brush and
shrubs growing on it.

Erosion from surface runoff was also noted on
the downstream face, particularly around the
bridge over the spillway, and at the southern
end near the right abutment. Further down
the slope, a small seep exists that appears
to be flowing at less than 1 gpm (gallon per
minute) north to the outlet channel. Also at
the toe of the right abutment, a small (8 by
12 foot) pool of water stands below a par-
tially overgrown stone wall. The 1975 inspec-
tion report (Appendix B) suggests that this
was once part of a stone box sluice, but no
reference to it appears on the 1939 plans.



Seepage is also evident at the outlet head
wall, and halfway down the downstream face
between the spillway and gatehouse, where a
very large area was moist and soft.

There is a large animal burrow on the down-
stream face and numerous chipmunk holes.
The dense vegetation - weeds and bushes -
growing on the downstream face of the dam
prohibits a detailed inspection. Conse-
quently, not all burrows or holes may have
been detected.

c. Appurtenant Structures. The outlet conduit
is a 24-inch diameter metal pipe. The
upstream end of the pipe is submerged, but
according to the 1939 plans, extends 40 feet
into the pond to a granite headwall. At the
outlet end is a mortared masonry head wall, 8
feet high and in fair to good condition. The
pipe appears to be flattened at the crown.
Water from the outlet conduit discharges into
a small pool that shows an accumulation of
silt. From the pool, water normally flows
downstream to join the water in the spillway
channel. There is some evidence of a back-
flow from the spillway channel to the pool.

The gatehouse structure is in fair condition,
although the foot path to the entrance is
very steep on the downstream face. Mr.
Robert Jeniski of Massachusetts Electric
unlocked the fence to the gatehouse and demon-
strated that the rack and pinion mechanism
was operable. There was, however, water and
silt in the bottom of the gatehouse, and
water leaking around the packing for the stem
and casing. The gate valve was not visible
and no further information concerning it is
available.

The spillway headwall has minor cracks in
the concrete (see Photographs C-1 and C-2,
Appendix C). Two flashboards (bottom
11-inches high, top 8-inches high) were
braced by five evenly spaced iron pins.
There were gaps between the flashboards where
water is spilling through. There is also
minor erosion on the concrete at the southern
end of the flashboards. The concrete under
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the bridge is deteriorating, as are the
concrete curbs on either side of the roadway.
The spillway channel is in good condition,
although there is some debris and vegetation
in the channel. On the north side of the
channel there is a 5-inch drain in the train-
ing wall from which water flows at an esti-
mated 5 gpm. The source for this flow is
unknown. There are small trees overhanging
the lower earth spillway channel.

d. Reservoir Area. The reser',Dir and drainage
agrea is lightly populated with most of the
development concentrating on the perimeter of
the pond and along South Oxford Road. Work
has begun on two new subdivisions off Dolan
Road but the rest of the drainage area is
chiefly wood and swampland with slopes rang-
ing from 5 to 11 percent.

e. Downstream Channel. Water from the spillway
and the outlet conduit flows down a stream
channel in a wooded area then into an open
swamp. There is a second smaller dam at the
mill pond near West Main Street that appears
to be abandoned. From there, the stream
flows through a stone channel under West Main
Street and continues through woodland to
Pondville Pond, about two miles downstream.

3.2 Evaluation. The above findings indicate signs of
distress at the dam that require attention,
particularly the riprap at the upstream face and
the seepage areas on the downstream face. It is
evident that the dam is not properly maintained
and that deterioration will continue unless
action is taken. Recommended measures to improve
these conditions are stated in Section 7.
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SECTION 14

OPERATING PROCEDURES

4.1 Procedures. Representatives from Massachusetts
Electric Co. have informed us that there are no
operating procedures at the dam since they have
no use for the water from it. The outlet conduit
is opened periodically in the fall and closed in
the spring to regulate the water surface eleva-
tion for local residents upstream and downstream.
At the time of the inspection, the outlet was
closed.

4.2 Maintenance of Dam. The Owner does not have a
defi-nite maintenance and inspection program. How-
ever, we understand that several visits to the
dam are made each year with particular attention
paid to the condition of the spillway, flash-
boards and upstream face. In 1975, the Massachu-
setts Department of Public Works recommended
erosional damage on the crest and upstream face
be repaired to prevent continued deterioration.
At the time of the inspection, it appeared that
minor paving repairs had been made to alleviate
the erosion along the fence on the upstream side
of the crest.

4.3 Maintenance of Operating Facilities. The rack
and pinion mechanism for opening the gate valve
is operable. Information from the Worcester
County Engineer's office is that repairs were
made to the gate in 1963. However, there is
leakage around the stem to the gate valve and
standing water on the floor of the gatehouse.

4.4 Description of Any Warning System in Effect.
There are no warning systems in effect at this
dam. However, Mr. Robert Jeniski stated that in
the event of hurricane flood warnings, the out-
let conduit would be fully opened to lower the
reservoir.

4.5 Evaluation. The program of inspection followed
by the Owner should be expanded and made system-
atic, since this dam is in the high hazard cate-
gory. Although some maintenance has been done, it
appears to be limited to minor repairs.
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SECTION 5

HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data. The Probable Maximum Flood (PMF)
rate was determined to be 1,800 cfs per square
mile. This calculation is based on the average
drainage area slope cf 6 percent, the pond-plus-
swamp-area to drainage-area ratio of 17.5 percent,
as well as the U.S. Army Corps of Engineers'
guide curves for Maximum Probable Flood Peak
Flow Rates (dated December 1977). Applying the
full PMF to the 2.L square miles of drainage
area results in a calculated inflow test flood
of 4,320 cfs. By adjusting this inflow for
surcharge storage, the maximum discharge rate
was established as 2,670 cfs (1,112 cfs per
square mile), with a water surface at El 623.1.

With the water surface at El 631.7 (the average
elevation of the crest of the dam) the spillway
with flashboards in place can discharge 540 cfs.
Without flashboards, the spillway can discharge
840 cfs. This is approximately equal to the
discharge from one-half the PMF, but 31 percent
of the outflow test flood (full PMF) for this dam.
During maximum discharge, flow over the crest of
the dam is predicted to be 1,790 cfs. Flow
through the main spillway without the flash-
boards would be 880 cfs. The maximum head on
the dam would be about 1.4 feet with a dis-
charge of 4.7 cfs per foot of width. Depth at
critical flow would be 0.88 feet with a velocity
of 5.34 fps.

b. Experience Data. Limited experience records
are available for this dam. Past inspection
reports state that the dam was overtopped in
the 1938 flood and the dam crest had to be
sandbagged. Also, records show that in the
1955 flood the water flowed about 4 feet above
the spillway crest and did not overtop the
dam.

c. Visual Observations. The total dam struc-
ture consists of about 560 feet of earthen
embankment, with a spillway section about 100
feet south of the northern end and a 24-inch
outlet pipe passing under the dam about 250

15



feet south of the northern end. The out-
let pipe discharge is regulated by a gate-
house which is recessed into the downstream
face of the dam.

The spillway is about 18 feet wide, and is
walled and paved for approximately 120 feet.
The spillway crest is El 625.5 based on an
assumed benchmark El 627 top of flashboards.
The crest is raised some 19 inches by wooden
flashboards, supported by vertical pipes.
New flashboards and pins were installed in
the spring of 1977. A steel walkway extends
across the spillway opening about 2-1/2 feet
above the flashboards and is apparently used
to place and remove the flashboards. A high-
way bridge crosses the spillway Just down-
stream of the crest and its bottom beams are
about 5-1/4 feet above the crest or 3-3/4
feet above the top of the flashboards. The
spillway slope includes three vertical drops
and should discharge flows without any
adverse backwater.

At the end of the paved spillway there is
about a 2-foot drop to an earthen channel,
which makes a 90 degree bend southward for
110 feet to another 90 degree bend easterly
to join the original stream. The earthen
channel is about 50 feet east of the toe of
the dam, and is about 4 feet decp by 12 feet
wide.

d. Overtopping Potential. Overtopping of the
dam is expected under an outflow test flood
of 2,670 cfs; as noted previously, however,
the records on overtopping indicate that the
dam was overtopped during the 1938 flood but
was not overtopped in 1955. Figures B-2 and
B-3 in Appendix B show the dam was raised
about 2 feet in 1939.

In the event of overtopping, complete failure
of the dam could occur. A flood wave due to
dam failure could cause significant loss of
life and appreciable property damage.

16



The outflow discharge rate under failure has
been calculated as about 11,000 cfs which
produces a flood wave 8 feet high, at an
average velocity of 2.5 fps.
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The evaluation of the
structural stability of Ramshorn Pond Dam is
based on the visual inspection conducted on
June 12, 1978. As discussed in Section 3,
Visual Inspection, there were several visible
signs of distress.

Based on these observations, our judgment is
that Ramshorn Pond Dam is a potential hazard.
It is our opinion that static stability condi-
tions are probably marginal and that conven-
tional factors of safety do not exist.

It is recommended that a more detailed investi-
gation be initiated to evaluate the seepage and
pool of water at the downstream toe of the dam.

b. Design and Construction Data. Discussions
with the Owner, Town, County, and State
personnel indicate that there are no plans,
specifications, or computations relative to
the design, construction, or repairs of this
dam other than the three drawings attached as
Figures B-1, B-2, and B-3 in Appendix B.
Information on the type, shear strength, and
permeability of the soil and/or rock mate-
rials of the dam embankment does not appear
to exist.

It was learned that this dam was originally
built in 1825, probably of local soil or rock
materials. As discussed in Section 1, Para-
graph 1.2.h, changes were made in the dam in
1873, 1915, and 1939. As noted in Figure
B-2. the cutoff consists of chestnut planking
driven along the centerline and for a dis-
tance of 10 feet either side. The fill was
placed in layers and puddled.

c. OperatigRecords. There is no evidence of
insrumntaionof any type in Ramshorn Pond

Dam, and there Is nothing to indicate that
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any instrumentation was ever installed in
this dam. The performance of this dam under
prior loading can only be inferred by pre-
vious records and physical evidence at the
site.

d. Postconstruction Changes. There are no
as-built drawings for Ramshorn Pond Dam.
There have been significant modifications to
the original dam since 1825 as noted in
discussions above. Changes to the dam in the
spring of 1977 consisted of new flashboards
and pins. Also it appears that some minor
paving was done on the upstream to repair
washout and to prevent further erosion.

e. Seismic Stability. This dam is located in
Seismic Zone 2. Since static stability
conditions are marginal, the dam is particu-
larly vulnerable in the event of an earth-
quake.
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SECTION 7

ASSESSMENT, RECOMMENDATIONS, AND
REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. Due to its age, Ramshorn Pond
Dam was neither designed nor constructed
according to current approved state-of-the-
art methods. Based on the viLual inspection
at the site, and the limited engineering data
available, theie are areas of concern which
must be corrected to assure the continued
performance of this dam. Generally, the dam
is considered to be in fair condition, however,
as noted previously, there were several signs
of distress observed at the site: slight
seepage at the downstream toe of the dam, a
pool of water on the downstream toe, erosion
on the upstream face and downstream face of
the dam, small trees and brush on the dam,
accumulation of debris in the spillway chan-
nel, slumped riprap on the upstream face,
leakage around the gate valve stem, and a
large animal burrow and numerous chipmunk
holes on the downstream face.

Hydraulic analyses indicate the existing
spillway without flashboards can discharge a
flow of 840 cfs (approximately one-half the
PMF) at El 631.7, which is the average crest
of the dam. An outflow test flood of 2,670
cfs will overtop the dam by 1.4 feet. Since
previous records at this site indicate the
dam at its present elevation was not over-
topped in the 1955 floods, it is unlikely that
this is a serious potential hazard. However,
it is not known what the pond elevation was
prior to the storm. Possibly the pond was at
a seasonal low elevation thereby providing
sufficient storage to lessen the effects of
the rainfall. Also the pond level may have
been intentionally lowered because of the
impending storm. Further, it is not known
whether there were any flashboard2 on the dam
at the time of the storm.
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b. Adequacy of Information. The information
available is such that the assessment of the
condition of the dam must be based primarily on
the visual inspection and the past operational
performance of the structure.

c. Urgency. The recommendations outlined below
should be implemented within one to two years
after receipt of the Phase I Inspection Report.

d. Need for Additional Information. Additional
investigations to further assess the adequacy
of the dam and appurtenant structures are
outlined below in section 7.2 Recommendations.

7.2 Recommendations

In view of the concerns on the continued perfor-
mance of this dam, it is recommended that the Owner
employ a qualified consultant to

a. evaluate the seepage and the pool of water at
the downstream toe,

b. conduct a detailed hydraulic analysis and
evaluate the need to increase spillway capa-
city, redesign the flashboards, and raise the
dam crest.

The recommendations on repairs and maintenance
procedures are stated below under 7.3 Remedial
Measures.

7.3 Remedial Measures

a. Alternatives. An alternative to the recom-
mendations listed above and the maintenance
procedures itemized below would be to drain the
reservoir and breach or remove the dam.

b. Operation and Maintenance Procedure. The dam
and appurtenant structures are not adequately
maintained. It is recommended that the Owner
accomplish the following items.

(1) repair the eroded upstream and downstream
slopes

21



b. Adequacy of Information. The information
available is such that the assessment of the
condition of the dam must be based primarily on
the visual inspection and the past operational
performance of the structure.

c. Urgency. The recommendations outlined below
should be implemented within one to two years
after receipt of the Phase I Inspection Report.

d. Need for Additional Information. Additional
investigations to further assess the adequacy
of the dam and appurtenant structures are
outlined below in section 7.2 Recommendations.

7.2 Recommendations

In view of the concerns on the continued perfor-
mance of this dam, it is recommended that the Owner
employ a qualified consultant to

a. evaluate the seepage and the pool of water at
the downstream toe,

b. conduct a detailed hydraulic analysis and
evaluate the need to increase spillway capa-
city, redesign the flashboards, and raise the
dam crest.

The recommendations on repairs and maintenance
procedures are stated below under 7.3 Remedial
Measures.

7.3 Remedial Measures

a. Alternatives. An alternative to the recom-
mendations listed above and the maintenance
procedures itemized below would be to drain the
reservoir and breach or remove the dam.

b. Operation and Maintenance Procedure. The dam
and appurtenant structures'are not adequately
maintained. It is recommended that the Owner
accomplish the following items.

(1) repair the eroded upstream and downstream
slopes

21



(2) replace and/or repair riprap

(3) repair the leaking gate valve stem

(4) remove brush and trees from the dam

(5) clear all debris from the spillway

(6) fill in all animal burrows

(7) institute a definite plan for surveil-
lance and a warning system during periods
of unusually heavy rains and/or runoff

(8) implement a systematic program of in-
spection and maintenance. As a minimum
the inspection program should consist
of a monthly inspection of the dam and
appurtenances and supplemented by addi-
tional inspections during and after severe
storms. All repairs and maintenance
should be undertaken in accordance with
all applicable State regulations.
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PERIODIC INSPECTION CHECKLIST
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PERIODIC INSPECTION

PARTY ORGANIZATION

PROJECT Rcm5horn Povid Dorn DATE (o112178

TIME 9Oom -S ":00 pr'

WEATHER 5uryn 5. -7 05-1 F

W.S. ELEV. 627 U.S.bOcqIDN.S.
5&snwed be*,chn-orr- e~etjaft'6o bZ2

PARTY: -top ofI -lash oordS

1. &A &reeO 6.

2. 5uwn Plckcz 7._____ ________

3. Lllc Brono3 an 8.

4. 9.

5. 10.

PROJECT FEATURE INSPECTED BY REMARKS

1. ed &r- "o

2. Ltje 8,cmna 9,

3.

4.

5.

6.

7.

8.

9.

10.

page rof'
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PERIODIC INSPECTION CHECK LIST

PROJECT orhprv Pocid tgm DATE _ _ _12_7_

PROJECT FEATURE Dd m NAME OcA &r-ec6

DISCIPLINE Geoteclhn a( NAME

AREA EVALUATED CONDITIONS

DAM EMBANKMENT
vCariei Gayy (031.!5 tt' 663.bI

Crest Elevation

Current Pool Elevation 627

Maximum Impoundment to Date ljnOr

Surface Cracks 0,rar-s in paxvefnent t C est

Pavement Condition 4 ar D 50 eCept OL

Movement or Settlement of Crest p:uernet + &- rti- .shht (- ,rqreSc.r-

Lateral Movement nore vis; ble

Vertical Alignment v-etatve9 4aIt

Horizontal Alignment rellch.veL stmight

Condition at Abutment and at irW' -trees on ur4 fhee of riohf ad
Concrete Structures le,-fr abatene fe

Indications of Movement of --6,c e on ups1rmrn -4e 1"
Structural Items on Slopes poor Conaclto

Trespassing on Slopes wohL4 ' V-, hol n ri ht - en anr-rnl

Trespasing htpRrnktn! 'XI8 in*) Of" dOrn

Sloughing or Erosion of Slopes u ovn upstrtrn slope
or Abutments

Rock Slope Protection - Riprap I siee u' a in ~or

Failures ri o ,"od et-E" ne-fli3

Unusual Movement or Cracking at Iare boui- C4s ot -o,

or near Toes IG -eet Sx+h Of qCotV-ouC-

Unusual Embankment or Downstream 
dampnfs on s rpe E o 0ee t 6M{t+ of

Seepage 5pllAxq hanrel (C5e AJOT, page 19-3)

Piping or Boils none visi b e

Foundation Drainage Features

Toe Drains Untnow

Instrumentation System k nown
: page &-ko f_@__



PERIODIC INSPECTION CHECK LIST

PROJECT RamShor' s Pond DATE , 1 2 1 76

PROJECT FEATURE 3: -t NAME 1d &re CO

DISCIPLINE &eo+ecbn rcal NAME

AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL AND
INTAKE STRUCTURE

a. Approach Channel S + Duns

Slope Conditions rno+ visibC

Bottom Conditions

Rock Slides or Falls I"

Log Boom It

Debris

Condition of Concrete Lining .. ..

Drains or Weep Holes ___

b. Intake Structure --stone- hldwa~l l

Condition of Concrete rVJ+ viSibie

Stop Logs and Slots 1_ __

B~ ased ay,~ lqc drawj'rg 5h6Woe~y
pr4n o Dor kDo. 30-21

FROM PVACe i9-2
tJOTC Douwnstrear swpaee ro4d :5rT1nil (9',io ft) pool OF7

wak~r ai- +De of righ+ at&~t appa~ren~t stknre

he24aII o.11 - head of .seep.

Er c-a mro at- rhrit abu-r-n_ o 1 &oL.n Silclw

+b toe- :srWI Sef 0+ botk'm of e*Dsi agn- of__

p ag eA- o fk



PERIODIC INSPECTION CHECK LIST

PROJECT Raryn*4orn) Pard DATE (/12171;

PROJECT FEATURE ou4j NAME Ed~ 'reCo

DISCIPLINE Cojreehne'aI NAME_____________

AREA EVALUATED CONDITION

OUTLET WORKS - TRANSITION AND
CONDUIT

General Condition of Concrete no

Rust or Staining on Concrete

Spalling

Erosion or Cavitation

Cracking

Alignment of Monoliths

Alignment of Joints I

Numbering of Monoliths

Ga C7Cdo se jowcidc (3n ciow.n51trm skope srmill wooden) shed

.&5Of) O-r~±ar cdr sizwe wu 7.s -Fl- diomete-Y orld
~,S l wi~ra se i, bita.-.

9CLet anid pion gear w-+$h baridwhedJ 6ome flow vi'bt

+110M, foctiur arI .1-ery- or)L Casin-g

r~ce~deds~oh~ - L)ajwl -flowed 4ffm~ oL-tet r~p nt
Ch,,C I. p',a ed _r)Cj)

(A-r-f otule+ aTe volve- is r-ksedt 4krre ae- 18 Threacts v1ii.,ble

al' -+VY l v'eA ~Ifr v ~ CTe -Cnf naL~ t Gr'ie. N-4- Te-iisbZ 1Urriet

41rv 'h'crdheel t f-vorctCI~ oper) 5aot vole, otcl ;22 ifhra~ctsL.)

V1*. b N, +Y-~ stemn Me, Je'ise, st-eti-td +haf- *kt qja4e

VOW wLA b I 4-.Altl Ofei te :24 M06o~LOt

v i 5. l
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PERIODIC INSPECTION CHECK LIST

PROJECT Rarshorv, fand DATE &,IUZj78

PROJECT FEATURE c-± 1t L-loa NAME 64 &,- eo

DISCIPLINE Oeof Ch nI e C NAME

AREA EVALUATED CONDITION

OUTLET WORKS - OUTLET STRUCTURE Mor twed st) kah .24-,

AND OUTLET CHANNEL c43, i ploe- , te bt. outvt
PQ1,,.ialtj eo0 .,-4 , -; :51+ CI C rrAu- fit, 9

General Condition of Concrete ,n s-lI, Pool.

Rust or Staining none viSible

Spalling 5foe in FOal ID 9cYC) Condihi

Erosion or Cavitation rne ViiSb

Visible Reinforcing _o___

Any Seepage or Efflorescence 51,_qnt .sefq af hwdwaull q out-, s-c

Condition at Joints noriar ,t

Drain Holes rorc viSH 04

Channel s~

Loose Rock or Trees Over- small tyc- cnl Orush
hanging Channel

Condition of Discharge - bLs cd S~i aceeLu[kd3
Channel
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PERIODIC INSPECTION CHECK LIST

PROJECT Q1a mhorv' POY0 DATE (J11- 78

PROJECT FEATURE SpII U-L4 NAME , BrzZreo-jar

DISCIPLINE- Hjdra-d,1C.5 NAME 6c -,reC

AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR, COYke apracbi- 4n+ cli

APPROACH AND DISCHARGE CHANNELS avo ard -s k

a. Approach Channel 5+v1ne arC COnccrC eaC edwc.l&

General Condition _-F0~ I -o 5ood

Loose Rock Overhanging non
Channel

Trees Overhanging Channel n0)

Floor of Approach Channel 2ear- no ob c-et/a

b. Weir and Training Walls bdice ore nd 5;Lt a ' vCe

General Condition of salt po- ngio- prbab'y
Concrete fmw tr, gd

Rust or Staining noe ey-wp+ Vric(ge

Spalling rninot, e,,cepf- brcdle

Any Visible Reinforcing onij on brtcie - rusted

Any Seepage or Efflorescence

Drain Holes none

c. Discharge Channel ornorred si w.44 - high u-fLt1g

General Condition fClr tD 00

Loose Rock Overhanging nOne
Channel

Trees Overhanging Channel srvxlt Ptes

Floor of Channel debriS and ve 6etCari

Other Obstructions nont

" -FlasVimr.ts - q" t*al 5 i-3l-,,,c, a ve, wti,- p, pS ; p b we
baavr65 ai- r~ht end aIlcLAS Wa~*f~r I -POW~ +tOL4h, rpnv- ewbpa do orrt

** 6w1Ck dr, gf 1i)O4 Wa Oq, Stepe chane-A on~ rf1 sidle; *fOI-~)bOLLt-

5 pm - sou~rte a t.Llown~f
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APPENDIX B

Page

Dam Plan dated September 6, 1892 -
Figure B-i In Pocket

Plan of Dam and Profile, filed
August 1939 - Figure B-2 In Pocket

Plan of Spillway Elevation and Section
Through Dam, filed August 1939 -
Figure B-3 In Pocket

Previous Inspections (Partial Listing) B-~4

Inspection Report from Massachusetts
Department of Public Works,
February 1972 B- 6

Letter Report to Massachusetts
Electric Company B-7

Inspection Report from Massachusetts
Department of Public Works,
October 1975 B-9
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NOTE: ELEVATIONS ON SPILLWAY TAKEN DURING METCALF & EDDY
FIELD INSPECTION; JiE 12,1978.

ASSUMED BENCHMARK ELEVATION 627 MSL,
TOP OF SPILLWAY FLASH8OARDS REFERENCED
TO 8H3O.OO (ELEV. 633.5).

* NOTES AND ELEVATIONS ADDED BY METCALF & EDDY.

FIGURE B-

WORCESTER COUNTY COMMISSIONERS-
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NOTE: ELEVATIONS SHOWN WITHf AM X
WERE TAKEN DURING METCALF
EDDY FIELD INSPECTIOND. JUNE 12, 1978.

ASSUMED BENCHMARK ELEVATION 627 MSL, *

TOP OF SPILLWAY FLASH BOARDS REFERENCED
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FIGURE B- I

WORCESTER COUNTY COMMISSIONERS
WORCESTER COUNTY E-MGIM-RING IOEPARTMENT .

PLAN OF
DAM

AT RAIVSHORN POND
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I ~.Tr== TXV~ ? Cn~7R & DILTA FOR DAMS -Dm-- Dnr 1. 30 - 1L

I P'nction or Ijam: ~ '~r:~z/;.

7301--Qad. Lat Hydrauli c :j8 13 4-

~Character ;;r17&i.: ?iOnrtI7Y~ /. -

I" Estimated-I Di aeharg; -

rK Capacity: -

.... enera.1 Description of Damn and Discharg~e Control.Ib V 41 k TH, 10i of, Vb4I. A 7t-,,- b-

z'%. ru 1 A P L) 7-i-~I ~ ~~ letch (Not'to, sca O): ' ' --

A-A a-; d o/N~ : j .rre'4 7rl

I gFO -- 7

RemiarkIs 'and EReoyirendationa: ~ ,. 4 r 4~

Date Cor'2ent-

f VA- e n 0

DamnN, - //'-
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I ~DEscflPTIO5 CF DAM -' ;" ~DISMIlCT- . ..

Submitted by W.EC.A' - Doam No. 3 Zt2 " ZI

' Date ' lO o 1. -4-4iy/Town rl.1I 6J '%

I N" Hame of Dam i A

I . Locations Topo Sheet NO. ZI 5 (W'v.es+.e v- So. Ay)

" rovide x 11" in clear copy of tape map with location of
I~ " Dam clearly indicated.

2. Year builto i%13 Year/$ of sub sequentArepairs 3

, :3. Purpose o. Dam s Water Supply Recreational M6.

Irrigation ._. _ " Other .

D.r4. brainage Areas 2.33 - q. t. .' "acre

b. Normal Ponding Areas 1__20 acres; Aves depth A). it

Impoundment s el_ b ~ 'il I V )a1s.; _________ acre ftq Cre
(Whti W.-Ce. EIs, " 771Ty cst)

No* and type oi dwellings located.adjacent to pond or resezvoir

1 _ _ _ _ Le. summer hcmes$ etc" 0 tZ , 4 C 1 C'e"

:,:7. Dimensions of Dam& Length M0 Max." Height -Z 6 +

- ~~~Slope$$ Upstream Face_________

Ildt acr-o.,s,: to ,. .AiC Ef ~~Downstream Face ______. • .t~ildth *a crP08 oss-•"
I i j

"

.. Classification of Dam by Matorials ."

A. Earth _ _ Conc. Masonry / " Stone Mlasonry V

"' 5 : "Timber Rockfill Other RIO t'A' C.5.f-(

.' 9. A. Description of present land usage downstream of danm

I "' 0 rural ; 20 ,

'" B. I$ there a storage area or flood 'plain downsntream of d ai which
could accomodate the impoundment in tho event of a completeftdam failure? yes no_'. _

is L ~ ruorl; no a iI Ii ,t
701I I ' "d 15 --m '. ,

,) k I Pet'o 11-6 ), r -?

B-9



...10 Risk- to life and property in event of complete f iluree

N o* of pople Fr st,- Thve,- OF Io, ' , Vic. I,116,,. S-.
'I*.No *?? of hovs >..

I'No of Businesses -

.. of industries _ _',_. Type

NO *4o of utl l lios , f,v ,j Type,
Railroads _ I(, .n1  3t" ine. rul . '

Line-~~. .j J t.I *. ~Other dams Aitjro A 4 (Poudolilt P,"4AI~
.Otheor -4 , 2o , _ L .

I . 11. Attach Sketch of dam to this form showing section and plan

on 8-" x 11" sheet.

I 12e Now to Locates ftj 24 CA b~I V~ F~~~) APr~ ai~ AJ4-I

Ioo 7oe/ h~*i, 7.- d e d1

I. j ..r~,,,,oT.,, (,,// , ,- ,,., 4/77,,,

kI

I
I B.-1OI,



I INSPECTIOR REPORT - DI DESESRVSIb

I I% Looat'on ei-er/Town -i 6)r Dam No. 2I4A.- 7-1

S Name of Damn,0AMSN( t4 ::t'.3 Inspocted by I'FAk, li K L A

"1 " Date of Inspection _QA 1 .. .

2. Owner/&& pert Assessors ... . Prey. Inspection_ .

"og.oIt e o f Deeds ... .. _ " Parse Contact __ _'..

Na'a. Copy T.- St, & No- CIty/own State Tel. toe

2. 156aor Of StC ,tc M As~s.
4bfa~~ Name Ste & W~oo Cit'j/on Stata Tel, Na.

JA oKft 3y .4 AtAHs AsrecdRF.i. r 2, 6r?- 1 V as Pd., Sufto, MASS.
ci',epg" Name St. & Ho. Clty/Town State Tel. Nae.

3. Caretaker (if any) e.g. superintendent, plant managers appointed
" " by absentee owner# appointed by multi ownerse.

I lltNmes St, 9 Ross" ;

• "City/Towns S tatesI Tolos s."

4 Not of Pictures ekenl . .. _

b Degree of Hazards (if dam should fail completely)*

1. Ilinor ._ _ 2. Moderatp .

' 3 . Severe 4 Disastrous

" " hise rating may change as land use changes (future development)

.' 6. Outlet Controls Automatic Manual _ _"_'

Operative Af4iflJtaI yesj H__ "Nod

.. Comments# G'41f Jed Lkr 0,d - l / eUp e c. , :p E

Ile Upstream -Face of Dams Conditions.

I* Oood ___ ._'_2. Minor Repairs -

3. major Repairs 4. Urgent flopaIra

, ' .nC ommonta, iP F RAP r Ac ' TbP' 1 10 por Cisa+;,a'
•3+4, Yr.' .t .'~ -r Fno 6,, Wl

.T.,0 4 S, dh. 'I 4 1Ad (Z V ,,.r I. A4 1, 1J

... 01 '1 Fa 1,, L; m L. +Qd,.moo Crick: IN i

R"O~~e 1'6104 0,4 7,qeaar e 842mi 0-)

B-Il



-2.. D-J; I: O 1 4W

so Downstream Face of Dams

I Conditions 1. Good - - 2. mInor Repairs

3. MaJor RepQirs 4. Urgent Repair&

Comme.nts P4,"h ,-,.,w.h o -,cci I b,-vj, g,,lj be rer-o,,t
A I Lsr¢s A L Lrn, 3eirew AJ +ej ,mllr Amouv A 6 Surcstrcr *;tf,

_ -A 0,/S,,,if, ,o '. .I. - I/ a;r Sv is# d Ae e t # / ,

~* ~ Spillways

Conditiont 1 Good ,_., __ 2. Ninor Repairs

I 3. Major lepairs 4. Urgent repairs

Comments .r.9 .S.,doI,, , e,,jo.r1j.e h,,o,'$ (A;'e /, , )/, .ei,oee , 5MO"
atnd oVerJ4v#rde. Fee, 7.o oF .. ,f Re p"' . jr,wAj ,9 I".5 J~i//AJ4/ p/ 0  ~g3op/ OJ r404 14 C'O. oPDP)~~fVe. d~'i

20. Water Level at time of inspection$ 3, s aboveb

i t~op of dam _____principal spillway C.e- _

othe_ ___________

l1e Summary of Deficiencies Noteds

Growth (Trees and Bruah) on Embankment _ ___"_."

I Animal Burrows and W1ahouts Ote ,na"yt-l) Jv0, 0 oj .O.-

Damage to slopes or top of dam to',

I Cracked or Damaged Masonry "ifs o "g - SIAIO*'

Evidence of Seepage Vo

I Evidence of Piping s4' e .)
Erosion

I ~Leaks, .See ,

Trash and/or debis impeding flow 'Ati '*up " oF  e3ru , * SPJ'I . o, " t r'vt ;;I N °/tP

Clogged or blocked spillway .e, Ibov .

other-i PI P --. S--1jS W -- Q LJ +As C,

I
I

I

I2



12, %emerks & Recommendations (Fully Explain)

,, o,,.hru. IfeC..i- ( H 4ej a 4 Civil 4 k Ch a a U

I Acgyis4 s io, o , TMe dc4r-e Fr t, t, , s., 7sr ,,,~ l,'".

I e" ,,' ?pe* ( ,.L d'ev# , '
Iis lW /r A i 21 p . "l

CeA/su/4n,' d~~e'~eA/e#i .J

I . -ov...r. oo77,f- Jo .,,r rw ,e,/o.,,74~e Clgpo,*

7 -4 e .e v ." c e A .. V ' .Z, .

I 4 V' 2," ' i/ p neeed? ~~. , - d, A 'A,I *~XV -Z-7- S, e f,. " 1.r 1--v-4 ~.v O4 P,'A:O

I~ ~ ~ (, I c ePA'J VicaS ty4

.. Condit onally safe - major repai s needed pt 1"/ _

I :.' "'4. Unsafe . ....___ _-__. ... __• __.....__ ____ ____

S ' . eer'vol impoundment no loner exit (explain) .
'Recommend removal from inspection list

I B-i 3*

1. af



I . IllsIur j - TAMS1.ORN ?ONO 4V.1 3 -14-18 Z I

I () f~*The4' 2/2/72. A5 Vi wS

Fil 'im ",N9 s.V e 4- N Reve t. Ther i i ,p pe irca
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a APPENDIX C

I PHOTOGRAPHS
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NO. 1- SPILLWAY INLET AND HEADWALL

I -

I

I
I
I
I
I
I
I . .* *YhY~

NO. 2. FLASABOARDS AND WALKWAY AT SPILLWAY INLET

I C-



I

NO. 3- SPILLWAY CHANNEL UNDER DOLAN ROAD
UPSTREAM VIEW

I

I i

1 NO. 4- UPSTREAM DAM FACE SHOWING EROSION AT TOP OF SLOPE

I C-2



APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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APPENDIX E

f INFORMATION AS CONTAINED IN

THE NATIONAL INVENTORY OF DAMS

I

I
I
I
I
I
I
I



11 -2

.44

LUU

'4)X

an
I 9 0 cs

E) a r. mn--i- _

-w ., 
ig~

02 0

0I w

> m,

I (IF .. Iec

zl In-

* 4 2-.~O i

_2 IS r,-
(0 I-:4,- I0 24

CD- I o
'ki0 ~- ~7f



7- AT,,

ILME


